DIALOG(R)File 352:Derwent WPI 

(c) 2003 Thomson Derwent. All rts. reserv. 



008681223 

WPIAccNo: 1991-185243/199125 
XRAM Acc No: C9 1-080205 
XRPX Acc No: N91-141924 

Improving action of phenolic novolak resin rubber curing agents - esp. 

resorcinol-polyformaldehyde resins, by aralkylating at least some of the 

phenolic moieties with a styrenic monomer 
Patent Assignee: INDSPEC CHEM CORP (INDS-N); INDSPEC CHEMICAL CO 
(INDS-N) 

Inventor: DURAIRAJ B; HOOD R T; LAMARS R M; PETERSON A; DURAIRAJ R B; 

LAMARSPM 
Number of Countries: 015 Number of Patents: 0 10 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 


US 5021522 


A 


19910604 


US 90482704 


A 


19900221 


199125 


EP 443792 


A 


19910828 


EP 91301255 


A 


19910218 


199135 


CA 2036483 


A 


19910822 






199145 


JP 4339844 


A 


19921126 


JP 9149180 


A 


19910220 


199302 


EP 443792 


A3 


19920520 


EP 91301255 


A 


19910218 


199331 


JP 95057831 


B2 


19950621 


JP 9149180 


A 


19910220 


199529 


EP 443792 


Bl 


19951018 


EP 91301255 


A 


19910218 


199546 


DE 69113831 


E 


19951123 


DE 613831 


A 


19910218 


199601 






EP 91301255 


A 


19910218 




ES 2078433 


T3 


19951216 


EP 91301255 


A 


19910218 


199606 


CA 2036483 


C 


19990824 


CA 2036483 


A 


19910215 


200001 



Priority Applications (No Type Date): US 90482704 A 19900221; US 88214325A 
19880701 

Cited Patents: SR.Pub; EP 419741; EP 440036; EP 79718; FR 2205541; EP 79718 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
CA 2036483 C E C08L-007/00 
EP 443792 A 



Designated States (Regional): AT BE CH DE ES FR GB IT LI NL SE 
JP 4339844 A 14 C08L-02 1/00 

JP 95057831 B2 13 C08L-021/00 Based on patent JP 4339844 
EP 443792 Bl E 23 C08L-021/00 

Designated States (Regional): AT BE CH DE DK ES FR GB IT LI NL SE 
DE 69113831 E C08L-021/00 Based on patent EP 443792 

ES 2078433 T3 C08L-02 1/00 Based on patent EP 443792 

Abstract (Basic): US 5021522 A 

Vulcanisable rubber compsns. comprising (1) natural and/or 
synthetic rubber, (11) a methylene donor cpd. (I) which ' generates 
formaldehyde on heating, and (III) a phenolic novolak resin type 
methylene acceptor cpd. (II) are improved by using a (II) having at 
least a portion (pref. 14-100 and esp. 25-75 mole%) of the phenolic 
cpd. (Ila) aralkylated with one or more cpds. (lib) selected from 
styrene, alpha-and beta-methyl styrenes, p-methylstyrene, 
alpha-chloro-styrene and vinylnaphthalene. 

(I) may be any cpd. that generates CH20 on heating. Pref. 
hexamethylene tetramine, and the di- to hexa-methylol melamines opt. 
etherified or esterified. (II) are obtd. by reacting (Ila), which has 
been aralkylated with cpd. (lib), with an aldehyde or ketone selected 
from formaldehyde, acetaldehyde, propionaldehyde, butyraldehyde, 
crotonaldehyde, cinnamaldehyde, benzaldehyde, furfural, acetone and 
methyl ethyl ketone. (Ila) pref. has formula (Ila'), where Rl, R2 = H, 
OH, NH2, 1-12C alkyl, OCOR3 or R3 (R3 ( 1-12C alkyl or aryl), or 
together form a second aryl ring to produce beta-naphthol. Most pref. 
(Ila) is resorcinol and (lib) is styrene. The pref. aldehyde is 
formaldehyde. Mol. ratio resorcinol: CH20 = 1:0.7-0.5. Typically (II) 
contains a water-soluble residue comprising (all wt%) 2-8 resorcinol, 
12-20 dihydroxydiphenyl, 25-35 trihydroxydiphenyl, and a balance of 
higher polymers. 

USE/ADVANTAGE - Phenolic novolak resins are typically used in 
rubber compounding resins, esp. for tyres, to improve both mechanical 
properties, by acting as thermosetting or vulcanising plasticiser, and 
adhesion of the tyre cords 
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Abstract (Equivalent): EP 443792 B 

A vulcanizable rubber composition comprising: (I) a rubber 
component selected from natural rubber, synthetic rubber, or 
combinations thereof, (II) a methylene donor compound which generates 
formaldehyde upon heating, and (III) a methylene acceptor compound, 
characterised in that the methylene acceptor compound is a resorcinol 
novolak resin or a resorcinol phenol novolak resin in which resorcinol 
is the major phenolic ingredient, wherein at least ten mole percent of 
the phenolic groups of the methylene acceptor compound have been 
aralkylated, either before or after the formation of the novolak resin, 
with one or more of styrene, alpha-methylstyrene, beta-methylstyrene, 
p-methyl styrene, alpha-chlorostyrene, divinylbenzene and 
vinylnaphthalenes. 
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a> 
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RPORAT I ON 

7^)1i^mm 15219 ^>i/;^r:7, 

411-X'M-b 300 

7^'J*^*H 15239 <>*/)V*=.7, 

\ivvn-9 "\y~7)vy>7 n-h 10 
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(74)^aA #s± Am tot wia 
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t FSr4^-r^^^V->«&frn>/^>H. Rtf<3)7 
"»HT77^*;WtXtt77;i'*l'-hUT^. 
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1 

H^wr-5^Affl^«iir*3ViT, 7xy-*y#?y* 

8fJl§£&fflU K®fi§te> Xfl/X 7*7 7*3"*X 

7^77^nnxfi/x ^tfx*^xtf>&tft:x* 
©3 > F?7 7** i^— F 1/&7 x y -*g*io 

[»*«2] 7xy-*y#57iy*$Jim27xy-* 

^x y^n-*y^x x-^Wb^n-*^ 
a#?£nsst#« i icia«©iaj»». 

[»*«5] (D^zfA, SrtWAXfcK-flDfc^l* 
©t*61«aW^A*», <2)M*T*i**A7 

(3)7i;-;p/*7 * ^n* □ > 

> h i TSt>^ n^-axfi- a«±<07 x y 

lXtfR2tt, H, OH, NH 2 > 1 -12^^^0)7)1 
*** OCOR3X»iOR3^6&S»A^6»lfcbTa« 
SnSfcOTfetK R3& 1-12^1^0)7 

***£Xtt7 u -*st* d , xttRifttf r2#«ib 2 

©7U-*SI*#JST**^ ftl03>/W>FB7 
il/fh FXBtfr h >£W"t£^-* - F-*T*o 
T, 7;PftHXByh>ft WA7^ThH, 
***A7-fe*. 7-feF7*xfcF\ :/nbf:*>7*x 
kH> Ka— MUTAxl: ^o^>7^ftH, > 
>tA7;i/f k ^X<7*xtF\ 7*75-*, 40 

7-feh>xr;^?*x?;vyh>^5fe*»^&a«?3 
n*±3fcbfc^Aiad6*ic45ViT, flsi<&7xy-* 

3>/^>F0^ft<£*>lO**Xtt, X?l/X 7* 
H^l/X 7*77^nnX^UX vtfxjW^Xfc? 

>&«t;x;^7*y >^&jS<5»^sa*an*-a 
x«-aa±coi3 >/t^ > ht7 i/- f bfc t 

Wbi] 

50 



#BB¥4-3 3 9 8 44 

OH 




8025-75*;!/% #7 5** W- F S ftT * 5 
m«ai7] 7xy-*y#5y*tMBttx*i/>-c 

77**U- F LTV>*§f#3i 5 iCGttOtttttt. 
[11*38] >|&#tt, ^U^U^F^ 

^x *yn— **93>, x— yjww^n— 
s.>RtfxzT)\'{k*?u—)V*y*>fr$tezmfr$ 

[§I#B9] 7i/-j^>/W>Hlt 7;pfth f 
X^^r F > <h ©EJM9K7 1/- F S n5B!^ 5 

■&©*3&^aRsn*=fArt^ (2)inii»*rst*;i/A 

7JVrbF^^n^fl/>K^>;^>b\ Rtf 
(3) 1/ */* v y -*#* A 7^TtHXIi7i;-;H/ 
*/**> 7 -***A7*xfc F 7 #9 y ^flfllSr^rr 3 
* 5 1 U > F* £#T* AfiJfcftK:*^ 

T, 7x7 -*X tt u V*v y -*<&l(FE*%£JUat, 
X^WX 7;l/7 7^fJ^l^X ^-^^^ux^ 1 
l/X p-^fJVXfl/X 7^77^DD75 1 I/X 

a*?$n*-axtt-aJK±^3>;t'>>HT77*+ 

mxmi i] 7xy-*xJiu\7;i/vy-*<025- 
75^*x#75**u-F;snTv>sHjjtfBi oicies* 

[SWfcBi 2] 7xy-*xfci^*w-*ttx^ 

*A 7*x t F t <DR&mz7y)l>* V- F £ tlT J * 

5^X ^fn-JM7^X x-T^Hfcy^n-JM 
^ ^ >Rt/xxx*{fc^^n-*y ^ ^ yfrt>tz%mfr 

7JVrkh^^n^fl/>^>/^>h\ a« 

(3) u 7* ~> / -*** a 7 *^ t hv * ? y # mm * 
^ ^ u >a*»3 > f * =f A«riE» 
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3 

im#m \ 7] W/)Vy;-)V<D25^75W%\$7y 

h znx^zmxm 1 6 \zmm<oim^ 
v- v Ltzwe$>z>mim 1 6 izmwwmL®. 

t<DKJ&mzZ3 L uyX7y)l*l'-h2nx/#yy 

)W>*)Vlt\t. 1 :0.775M1 : 0. 5co«BfflT&£iiS5jcJg 
[H#3I2 1] *?U>f&mt, ^Vt^Uy^b 
y ^ >syxxfJM:^fa-;M 5> ^ yftttezmfr 

zmviztizmxm 1 6 \zmm(D&f&®. 

[0 0 0 1] 

imm±<Dmmm *%w\*7y)\,*m&<D(a™\\L 

yl substituted)7xy-;i//#7^^«JIgtcg|b, J; 

(rubber adbesion)£5fe§-f Sfc&K, :*AE£®ffli(ru 
bber compounding resins) \Z&RiZtlZ>7y)l3r)lS& 

yjL;-)i;Xyy?m\zm-?z. 

[0 0 0 2] 

m&\Z&^TU. :*A<h&{bW(reinforcing materia 

i ) ortixmu&mjiximmj] z^-rz z. t&n&x 
mmn\ztt?z>i&<Dftmji\z, ®{t®mz$> 

Sttlftt^fl (adhes i ves) XtiUmmtZ Z.h\Z£QfeM 

BL&it^mzmstzm* zf&owzxnx, jnBSxg 
mteuz%m2nx^z>o 

[0 0 0 3] B5Mbfct¥*0^S«, JUffiKvulcanizati 
on)I@i?T{C, 2^<Dffittfr*>UZ>#%% : £zf&<D*X 

^MT^rt K££j£T**^l/>i&#(methylene d 
onor)3>/^>KT*5o ffi#<Z>tt3gf£kL ^^U> 
(methylene acceptor) n >/X£> KT&£o SOfifc 



(3) ft&g¥4-3 3 9 8 4 4 

4 

Ti>y&&mz3&<DWzm£zn* mtf&nshnm 

[0 0 0 4] y^>ft#:3>/^>Fte, 2HiM*£* 

io ^^uy^-hy^ ymsm*<D*?u-)V* y^yzm 
yrt?y\t%m^z>zttfi'ezz><, *ru>i&# 

3>/t">>H©«3^*H»«FJB3751331^K:E«SnT 
[0 0 0 5] ^^l/>§§^>/^>H^^^<c^a 

[0006] uabfc<fc5k:, i&msmmz&^x, 

x y -;w*;ua 7Ji/x b h y #9 y *<MftWfcflisnT 
cne>i/7;i/vy-;i^wn>/^>H«, 

So 

[0007] i/^^y-^Rtfu/^^y-^ww 
tfits<* mm&mzt<n. mm^fmm^tutm 

»^A§BiB(vulcanizatc)SffS;:t*tT?€r«. iDSt^f 
A8ABAflFttS^ffl&tftt&«ttt»#l/, B<(stl 
ff)T> +a7U>y«0^ (cured rubber) <Dtt±Vf 

>/^^>H©JniXtt**afcU ft^f(loading)$:K 

u 7 v y - u y -;i^*r y # 5 y ^ hub 

AcOE^(compounding)R^a^lC*5^T^'&$:^ 
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(4) 

5 

[0 0 0 8) £ne><D*m<£ZM®?Z1tl!>\Z. BfcH2 

>n 'J - (Banbu ry) AS \Z T V V)V i/ J - frOt® £JS5S 
tt«««4«*r. ©SH4*#S-f, 7>-A (bloom) 

[0009] xmfttfrf&mmmu, 7)v*a&&o> 

V V )l> *s J A 7)W t hV # 7 v V £ BB b X 

t><5. #sft?rJi4605696^tt, i/vOpw-ji^/x 

#H#?f8J4892908^«. 1>*/<i frl? 10 
7;W-> / -JKDSD# W/)V •>/ -;KOy r-Sfii#©ffiffl 

[ooio] ^ne©wvjw->/-;i^»^9 : -u>§§ 

[0 0 11] *£9!tt, rfAffi^IgKffifflStl**? 
[0 0 12] 

iu6f£ffl:7Aj§j55<;#j(vulcanizable rubber composi t i t ton 
s)©fttttt, 77)V*)WkXti77)l*l'-bL1t7x. 

Z t \Z <k Q jgj££n5 t ^ •5»ii,fc&rK fc©T*£. 
&tf£j*:*A#e>jIiRSfta:JA»£#. (2)MfcTS£ 

^^^5=-W>S$fttt. 7x7— ;US(pheno!ic group 
>. ^-^fMUXf^X p-^WX^WX 7A> 

*u >^e>j£*i^£SiRsns-a:m-afiut©:3 

[0 0 13] *»W©:fAj*#tt. ^=TA. ££=iA 
Xte-e-©iia£it©<5jn-C ! fe<fcK -&j£:fA©WiUT. 
X^l^X^XXH-S^ft, #'M77>X #'JX* 
*v?X>, 7£UaxMJJV7*vX>X^l'>. #'J 
?do7>>\ -fV7>l'>KtfX3 1 l'>7'ob:u>& 
#tf-5Ci:^T€r-5^, cn^lC(B^Sn?>t)©7?tt^ 
Iri. 50 



#gfl¥4-339 844 
[0 0 1 4] *89J©iJD6&ffl:*Ai!&»£®tt, A^SffifS 

« icffiffl a n*a«©8siJoa] sr-sxttxaeu &#tr 

&fc£*h K(bG£ifc$Rtf*IC(fc»1 (softening oil 
s)£*tf5iI<!:*<-?S£. 
[0 0 15] zfA5&^<Kl5(CiteS^-ti-'5ffi 

^2&^*fe©ascsicH-r§fe©-e*^. 

LT. ND>, W-3X #iJIXf*. #'J75 
h\ Xr-fA-^X. X?-;k *&«>t>#X?-;i< 

[0 0 16] ^W©*?^ UU66IS 
<t», im^lCJ;oT*;i/A7Jl'xt H&^-rsfcCT* 

©^^s^ir^Tsiaai^ictBitsnT^-s. msl 

^S?xtt-ffi^x-^;HbXttxx^;Hb$-its n t% 
©*o$T»s. *?-v>i&m*3k\wmzn\sT. m 

^tti^0.575S15SB©?aST*0, HSU^«5H«» ^ 
A100gBIC*fUT0.57!)S10»-eab-5„ 
#f*/^U>l&*©it»tt. S^©^. 1 :1075M 
10 : 1T*5. 

[0017] :*aj$#, ^iraiw, mvmms-^vy 
%mt* =f-]/>&&&*&.& bit t>©-e**o 

[0 0 18] *^M©^^U>§^tt. 7xy-JUS 
©^»< tfclO^VXKi*. X^l^-X 7)^7 7*? 

x;p^7^"j >*^^-5*A^e.s«?$ns-ax»*xa 

EU:©3 KT77JU*W-hL&Xx/-;l'/ 
[0 0 19] *^^©7xy-Jl'/^7<y^WJitt. - 

usjStLT. fl:2T^$nsn>/^>H^e.a«s 
ns-ax«_a£i±©x x y -;ufflfS«*s*£:$-t*-T 

f^en^t)©-?, S9Eib2*. Rl&i;R2(i > H. O 
H, NHj. 1 ~12^igm^-©7Jl'*;k OCOR3X« 
O R 3# 6. e.»at UTS^S n-5 fe©T* 0 , 

R3(i 1 ~i2^sKH : f ©7;i/^xtt7 'J 

ST»5. Xti, Rl&i;R2^?l2©7 , J-;H3(aryl 
ring)S^*5l-«-&. {b2©3>A9>Ktt. -axti 
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(5) 

7 

*>Ptt. *;kk7;i^b h\ *^*;W*7*Mmet 
hyl formacelK 7"fe h7;Vxt ^Pet>7;ir 
hH, tfn-h^Jl/^b K(butraldehyde), 
7;i/xth\ -»tA7*rtH, ^>X7JI/xfcK, 
7JI/77-^ 7*h>&tf;*?*x?jP*h>*S& 




[0 0 2 0] *»9BO)a*U^3ttlf«r*^T, 

H* XIW7**A7*rt HXtthU***Xtriox 
anc)a>a**;i/A7;U7 s tHCDra**S, SSJHtl/T 

7;i/vy-;i/X^;i/#hA(resorcinol still bottoms) 

>, ^-^^^ux^ux p-^^jpx^ux 7;u 
TftJtnafts&K 7i/-;M#77^t»ifin 7 

xy-J«©1075Sl00 ; E;PXft7 5^*;WfcXI477 

HfcSfc* |^*07i 
2o^7^;i/+;US(aralkyl groups) £WT 
SCltfcaJtgTfcS, 7x/-;i/&<Z)&257I>575^;i/% 
S 7 y)V*)W£ U 7x7 / - 7 

(mono-ara 1 kylated)^) <b <Z>**S * L ^ 7 5 J WUgco 

sste, a*«aic»fa*n»ttK:j:t>T»866n*. 
mx.i& 77;i/*;i/S<offl^<fen«&-5e> 

Sifg£(double bonds) t<Dfcfe&. ?S&(fuming)fi, 7 
flOttaatttt. IPftBS(stiffncs8)*3jtft 
±ift*<k5icfrfcfen*. 

[0022] 77;wvs«, 7x/-;uy#^y£8t 50 



&K!¥4-3 3 9 844 

Tfc<fcv>, fc2CD7x/-;io>/i^>K£ 

*r»*BlC79;U*l/-hb&«, 

7i;-;^w^>H*ffl^ yh>x«7;vxt: 

>H67*5rtHXtt^h>i:E**^ 7x7 

8rF»»lC7x/--;io>/^>F*7 

7)V*)Ht u *«c7 7 bfc 7 x y >/i 

[0 0 2 3] 77mftH fc2£>7x/-Jl/3>/1 

^>Kxtt7xy-;w#9y*aa*, msao*^ 

7xy-;p*t^fift«<b**©K«ii, i830<z>#ftT 
xtt^fiFfiTfcrtfa5Jit*»Tr**. mutate 

>> hH>> *->u>, x^jwo-tfx 7;p+;u7 
*3-;waiX7-th>*»»f*j:t)^*«. 
[0024] ^ttfd7U-ji^(r«ft**a«7xy- 

f*** 5 7 y (Fr i ede l Cra f t s) MUX tiBtttt S 

7JMF^X^4c>Kfttf 

7U-;ux;u*>a**tf«2:t*tT?*, ^ne>offi 
\z, ^>tf>x;i/*>&> ^>if>vx;i^>&, mv 

>a«t^*n*. a*b^8MKtbT, 7 u 
>aa«*«*«fsn«. tt&swu 7x/-^>/w 

>H100«t»l/T, 0.01~10«<B(BH**a*LK 7 
5^*U-Karalkylation)tt, 50-180^ 

[0025] *a«®y4*?y?mefH&fc*ic. 7 

xy-;l/g*JI§^7;UxtHX«^h>i:S^$ti-^o - 
fc«D«C*i;*Cfc*«a*U>. 7*rtHXIWrh> 

07 x / > F iztttz^juitte, mo. 5 : 

175M1 : lCDaaTfflftlyTfcJcH. 7*5 s t HXtt 

>ir h>(h7xy-;i/3>A^>H^;uJttt> $50.5: 

17130.7: 1<B«H*«S£U>. 
[0 0 2 6] 7x/-;Vn>/ttf>F£7;UxfcFXtt 
4r h > t Wfig^&Ccondensat ion)SiS«. LTfrfc 

a*b^a«tft^ttasftao«tt±8aLfcflDT 

5«tt, 50-200 , COfi«Tff&'5^t*<a*b 
[0 0 2 7] 77^*;HbXtt77^*b-hUfc7x 
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(6) 

9 

mwtj-v >£##n >nv > k t bxm v» s na. 

7?)l'*JWtUfc7x/-)W#7<y4'8rSi©g(i. rf 
^©lOOfiSffilCflUT. 0.5~10aaSBt?»-5. M£t 
HSttl7!»S5SfiS8Tab-5. JtoSftTi*a:rAi£j£'t& 

[0 0 2 8] *&m<DUV)Vi';-)\'RtfX : ?l'>fr*> 

tCtt. iftl20t:©iI&©lt«&©i?«ETtCT. X? P> JO 
0. 25~0. 75tJHC*f l/TUVOUW— * 1 ^©ffl'&'C 

Ktes-a-rfrfc?. -£-©&. ^jto.s-o.?©*;!^ 

[0 0 2 9] i$LV>3>/^>H^5te©i-Stl/ 
T. *5l00 , C©SffilcT, *iPA7;i'7 i fcH0.5M).7* 

ICl40 < C©*SlffiTCTK*S-Ii''5. &l::*JWt0.25~ 
0.75©X3 1 U> £8*2)0 U 140~150 < C<DitgTEffc£3£ .20 
TStta. R£j&&<bC. ®Sfc86«St©#«TK:TfT 

[0 0 3 0] SI SUfita *891©8f J!g£f£a 1 
OO^iSS^l,T*3 0, *r. S^8g(reactor)IC^H 

#$© v -Kt&mmz&xtz. h/a-w 
-)i>tmm*iQ#m&-&Ltz&, i2o~i4o*c©jiaiciB 

treamwise)K8xiiu~ra. £T©X^U>©gs;!)|]#i&foa 
t. t&gS120~140t;Tl/2BSWffifif-r-5. 

[0031] ace, s^is©siEn*iniic. *A-A7;i/x .?o 

bHS275M2-l/2B#W^^TmiJD-r5. SJ^«5SJ»S 

>KD-;v$n5. /xi&ii©iaamoo~i2o , c©jisic 

H«f-r5CtdiSSK, 135*C*j@Aift^±5IC-r 
a„ £T©#AA7AxkK£gijtoLi&*a«fc, iR&tt 
£15#|l8gi6(reflux)Sii-a„ 

[0 0 3 2] ^©&, RM^ltbTffiSKSnT^ai^/ 
;i/vy-;KOX^S®^(resorcinol still residue) 

©80%?gffi£. jg-&«)roag$8o~ioo'c©iaffiTi8j$ 
#g $ l ®.m v tz v </ a- -> j -a© ;nc*f u 

T. £©&«im7^7A£®fflTac:£a<MSU>. RM 
-441tt. 7*'J;<j£5fcH, ^>->Jl<^--m if.y>7/-? 

a. 

[0 0 3 3] Kl£S£!&£95~100 , CI;:&8Lfc 
iCgtiD-fa. ±T©*;UA7JUxt H©SSJO»<«lb-DT 

a>e>. jB^&sisftitflSifca-tta. ffifflu&u y 



1$&8¥4 - 3 3 9 8 4 4 

10 

j&sicAns. &ic, jaa*n45 , cics-r*ST. 

(atmospheric dist i 1 lat ion) fc&JTra. £§8§(k 
ettle)£S2#<!8»rra. KSStfittHCOnT, fflft 
*»P*TU »JH«^?a(foaiii)-r?.. £28££3>hn 
-AU Mffi*n25t;ftT(cKTb^^<t5IC. SfctM 

ffl^i5S*-5t. K^KSHICiS*. '>ft<i:fc95%X 
fm5nunHg©6#££fcX2ttffi#il£8Sna ±5 iCf 
a. £DlC&<l83ILT€fa<!:. 
rj:3>x>1r-©^t;5l#ji : *nv 3>x>-y— 

T. g^MZ^ZTZ. ^©&. ffi*±*<ofc«MM£:7 

1/8-1/4^ ^©^w-i't-ra. ^ 

[0 0 3 4] 0 2£#U-fS£. *58W©«Slfitt, SI* 

&SJ»c*R k vOi> ->y -AfcEJfcgSKAna c t ic «t 

J -fr&mtiQZ&kL. jJciH/AW-A-fc 
lCj»SJPATfc«fcV>*'. ig^«)©iiS*n00 , C4j@A* 

a. 

[0 0 3 5] 37%©sf:^A7;U7 i t H*««, HIC275 

■ra. s^ss©fiatti35 < c*ffiA^^<fc5tc®si- 
a. 

[0 0 3 6] Jj^k^^xb Htt2IelCirttTlia-r 
a. SluUB©^;i/A7Jl-TkH©^SB*K^;3gtCSRllu 
Li^Aat. 10~15#IWj!£U KsfEf$®OmLTifftS 
SH^a. ?3(bubbie)&S^-raic«. 
i^^t-ra. *fiStt23 < CtT30~36^- H^— *;i/^(G 
ardner Holdt)f}>l'-r^#T*a„ %f>fl1t^m^<I> 

isffirt^e.^na«-&. ^2iua©3}x^A7)i/xt 
^mi-ra t €tcra@B-ra^i?^s.a. 

[0 0 3 7] 2[HlB©*^A7;Uxt H©»X«^r^T 

ttK^P^a. «,att45~85g»t)5:a<t5c-ra. 

1/ >y;i-> y -Jl/fcSsJn t , »jjt (endpo i o t ) tfHFftttHA 
KA«J:5fcT*. »^©aSW^ffll±63f}>T*a. 
[0 0 3 8] K*ao/t*^**SaiBK"fes» hU 11 
0 < C©MSIC»faS-t?^«aieS:iKtta. S«Si©Ji 

Sdmoiciiarai. p-h;bx>xii'*>ssiuA. 

a. X5=-U>S:i((tn*(6]lC, lB#KA^tTSJlDT 

a. x?vy<r>m\*?. Ss®$««2L-Tff*5. 

a. iiawwo'cicji-ra.i:. i4o~i45t:©ssT3o^ 
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(7) 

11 

mm?*. *m?n. 

CO 0 3 9] &'4i!£$:M2tmmzmr>WZ.Z. g&8§tt Wfc3] 
95 % X (* 715mmHgfiJU © « t£5S£ ft »£#98 £ «g#T 

co 040] ias*u6o , cics-rst, »£ttS8£#& 

[0 0 4 1] *%^©*JSfi»ISKTI^-r. 
[0 0 4 2] [SUfiflU] 440.47"7A©H/;l'->/- 
J^77X3ian, 125*0 STflumfc. 0.87*7 A© 

p-h;Vx>7;i/*>BS£8s;toU io#|H]*gfrb;fc. 14 
5^/7 Acoxg 1 7 7x3 ©sttn^iR]ici(!tn B5K^ 

S£125~135t:K lllifffl*i8l/fc. 220i''7A©37%* 20 

;i/AT;Vx t H^jKSrR^S©«sn^[6jtc. loo^st: 
#&t>oTri>eK ii^&i5^iigsssufc. 0.2 

?7A©50!K*Kfc^HJ7A8ii££8x3!jnU 145"CS 
T*SU&®£fTftV>. *Srl»*Lfc. ^JC^ttffilCL 

Tm®*mx,iz-Qmmz. itvcommzmtzt. m 

ifc-fbSUsofteuing pointMimt:, /Ktt^tSGnoistur 
e content) &0.2%T&o/t. i*l'V;P->y-;Hi3.4 
%-?$>-dTz. W/frisJ-frtX^VyKhmo&mz 30 

^FS&^WSKProton Magnetic Reasonance) (NMR)SlCi 



il$IB¥4 - 3 3 9 8 4 4 



i2 



OH 



HD 



4 

H-C-Oi 

6 



mm v fcsaiift ©£&& t uot e. n& / * y ? 7 mm 
•WMrLfctJi*. fl;4T^^nsfl|ji*tttt3>i$nT 
Cft4] 

OH 0H 0H 

H-OCH3 

1] 



C3- 



n>/^>K(con 



1/*>~***7(ASTM D-2084) 
MHOba.) 
ML (lbs.) 

f 90(+*Tl$H>(iin.) 
3!5S2£I*(ASTlt D-412) 



sum 

(contfp» 



if a n >^ V > H £ ntz< 
trol compound) 11, UlOPW— JV*;i^7;i^t: 

**-*(Rneometer)*:x7, 31^0*, 

[Si] 

gttff 1 



31.3 


41.2 


37.8 


6.8 


13.0 


J2.9 


5.0 


2.8 


3.5 


15.3 


32.5 


39.0 


1509 


J637 


1719 


8809 


2964 


3178 


890 


555 


565 



tt#*(ASTM D-2229) 

BW-497* 63.5MB. 4.9g/kg*>-*3) 

B$#j/I L (Unaged) 243(70) 299(90) 

X*-A(24hn.) 243(70) 258(70) 

£{£(140) 223(10) 238(70) 



a3tt(250<C) 



310(90) 
247(70) 
265(70) 

man* 



[0 0 4 3] [SMKW2] 440^7 AO U-VVl/W-;!/ 



50 



«-C10»[HB^L&. 220. 4^5 A037X*^A7;i^ 
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(8) 



-3 3 9 844 



13 



ta«*U4ot:fcjtr**"r, *«K««fr&ofc. 

«n*rtfcM»«3^W'TWlDl/fc. i&ffittl35-14O , C0 
SSlCjfeftU ±TOX?l/>*t6JlDbfc»C140-150 



24 



[*2] 



f*y-* + A 7USTM D-2084) 
ML (lbs. ) 

is 2 (JnftUBB)Uln.) 

?l^a«(ASTM D-412) 
500H*i>*?X(p 8 l) 

fifiR{*tf(K) 



tt^USTU D-2229) 

Bf-497-f *«Efl3 SLSKik 4.9«/k«*>-»£) 



X*-- A<!4hra..l201C) 

S5«tt(25<nc) 



214(70) 
221(90) 
199(60) 

man* 



524(95) 
297(60) 
217(80) 



26.2 


39. 3 


16. 4 


8.7 


11.2 


11.0 


5.3 


2.5 


8.5 


IS. 5 


34.5 


30.O 


142T 


J6S1 


1689 


3769 


3190 


8290 


700 


600 


600 



307(90) 
2J5<6S> 
190(75) 



[0044] mmM3~&] nmM3~6~e\t, 

[S3] 

gJ6g] xfky(tf fitft&ffil 



0.0 
145.0 
184.8 
206.6 



13.5 
3.4 
3.1 
1.1 



126.6 
125.9 
124.7 
121.5 



[0045] [^jfi«3!7-9] $mmi~~w\*. ws 

•fc*HJtfA«0.3£f5/>fflK X?W>tt*4fcS 

*n£Wtt3)as«iitRi;««KTfTao 

»4] 



0.0 
145.0 
224.0 



15.5 
7.9 
2.6 



114.8 
112.6 
112. 0 



30 



40 



[0 0 4 6] [*IB«10-15] 0-1 5T 

»5] 



1 0 

1 1 

1 2 
1 3 
1 4 

i s 

[0 0 4 7] 



o.o 

60.0 
79.2 
110.0 
145.2 
149.2 



13.6 
9.0 
7.4 
6.4 
2.6 
1.1 



126.6 
127.4 
124.8 
122.6 
118.7 
117.0 



[*JM1 6^1 8] MM 1 6-1 8T 

*>&£0.8^?A, 37X*;VA7^xt HSJBES204.0 
i/^A, 50X#»fc^hU2A£0.3^AfflK X?- 

gag *f-uy(g) BflfcAffil 



1 6 
i 7 
1 8 



0.0 
68.0 
158.4 



15.6 
9.1 
8.6 



114.6 
112.3 
109.4 



50 
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[0048] mmmi 9] Efcggicm^F©!^/ 

3#>H(i47^7A)op- h;ux>x^*>ffisigi;<k 
■SKiiDxT, i20~i30t;©®a-eio»KJe-&Ufc. 

«tt56S»K*T*0. ^©fiflp^hn-jnixg 1 ^ 

tt. ®Sttl25~135t:ica^UTS^:SfT^t>^ £T 
©X^>£8s;&Db»ATa>e>. 135~145"C©fifiTl/ 
2l$|fl&fcU;fc. 89.4#>K©37**Jkk7;i'Tfc:KiS JO 
ffi£Kl£:fg©flSn#|f"]lCjII;t;fc. Efctefg&Kf&T?* 
0 . -e-OiSSn > h u-MZfc)],J±7)VT\i F©*flOfi 
ICioTfrfcofc. KfcfgraiaSfilSS'CSiKAfc^J; 

G®ttftWmLimit. RM-441©805>g)8}K£2 

7.53}?>f, R^s©ii6n^[6ncfi:xuit„ mm®m\± 

«jl/2»5ffiT*ofc. £ £tcll.4#> K©37%;f;;i/A7 
> K©50%*iHW- h U ^ASi&tlPU S^88©AV1/^ 

*±^gic-fey bite. *fs.mmti4sx:omm\zM 
M&vtm\z?z>&> i&«*n25 < c t kOTa<e> 

0"CC^-r^t. g£ttJ8£8?IS¥5U g£88£3St;:l, 

tt. ^^©AV^S^fciaigKi. «:ft;^»ni7~i23 
■C, *#£Wfi;W).7S<;-T?*-3fc. W%A1Z7)Vn-)\, 30 
j§j|£©pH«. 5.0~6.0T&ofc. &&U^)l->/-)l 
li2.5~3.5%T?»ofc. 

[0 0 4 9] »J6CS12 0] 9.7#>K©*SS«lgfC 
Dn^-fc^. 3 7— (technical grade)© U- 
7;U->/-;P£185.2#>K8sflDL£. 50#>F 
Ssijnf gsinSfTihU IS*m£ig<f£i!)£-8-T 

w/)Vyj-)vt^m^h, *<»mzmm*miTfi 

tiotz. MZ. RM-441©80*;®iK£25.7#>F, Klfcfg 

CfSJnLT, fi-&<t^00~120 , C£TUD&L£. Sfcfc. 

89. 4#> HO*M7Jl'Tt mWL$:5.fc$&e>mtVftfi 40 

gg©JISt±135 , C&®A^^i^lCL.&. J^^AT^x 
t H©^iD^WIi27!;52-l/2^|yj©«!5ffl-C*ofc. £ 
TW^AT^kKfci&taU&^TfrS. 10#miJg£ 

-C30~36$J>T?*ofc. S(C4. 7:J?> r ! ©37%*;UA7Jl' 
Tt K^iS&JSn^ffiJlC^DDbfc. 2Eie©^A7Jl' 
rt H€:*T^jDbi6$AT*^. S^fclOttPJHgftb 
fc. a»&^"9fflbT. ttKSIEKfc. *SStt45~850> 50 



ftlB¥4 - 3 3 9 8 4 4 

J5 

fcigfflmfiamo'cicjrrst. i.2Jt?>F©p-r-;ux 

>X;i/*>K<&iDAfc. 83.3#>H©X?U>«:8Sn^ 

®UG®frt>®lSLLtL. itS*tl40 < ClcafSt. ElS 
flSS140~145'CCUT30»[iS«^L,&. g£S8£J*2 

•j-Fa^^^ic $Lit®mm%y'iy*\z&u\, 

sictfc. #^nfcttsi«, «^*ni7~i28t:. 
^frfi#o.7%T&r>;fc. 50%7tc&7;io-jHg&©p 

H«. 5.0~6.0T*ofc. iSU7;^>y-JH±2.5~ 
3.5%T*ofc. 
[0 0 5 0] [^JS«2 1] 2U-y MU©££g£§g 

*)v&m». z.(o^mzm.w : 7K<ov^)vyj- 
;^fioATi20~i30t:©jass-ciiDSSsLfc. jfcicp-h 

JH>7W>S(1.45i'7A)*1201COlgT?M, 
5#Mil£Lfc. 280.077A©X^W>$, JSUttSS 

© u 7;u-> / -;i/©ssn^|piic. S590#i8!a>«-ciju- a. 

ft. X?U>©»«f» EiSii^©®S*115~135 < C 

^&r©a«lCT, Sl:60~90»M»Jtbfe. iiClr, 
210.0^7A©37^*tt*;i/A7;Wxt HSjSS, 95~1 
20t:©iISICT60~90»W^^Ti«)o < 0 tg^gg©* 
tc^UDUfc. R^al^ife<£Mtci5~30«-WSSS3-ti-fc. 

r <Dmmmt>-o t*^ e.. 40. oy y A©iiira© v 

y-JUt, 52.5^5A©80%*ftRM-44lSJRS:it^lC^ 
HDt. SlS*5IIC60»W^$-t!-fco ^JC. jaisur 
#enfc^HM©«:{l;jatti02.6 , CT*o 

[0 0 5 1] [^M0I122] 2>)yb)KDJx.&&®m 

*)VZm% C©$l§l*llC420.0^7A©U'7;l/v'/- 

;i'SlinATi2o~i30 < c©a«*Tiin^L7t. ^icp-h 

;PX>X;P*>K(1.45^7A)Srl20 < C©figTjD^, 
5^WS^tfc. 360.0^7A©X^l^>S, ®»«S8 

© v Vfrzs / -^©ssn^tiniiz, *590»ra^itTin a. 

tt. X^U>©^JD^. EJ^nl'&tl©iaS*115~135 , C 

^t)S-©ilffilCT. 5ElC60~90^W«l}#Lfc. ^clC. 
210. 0^5 A©37%*ft*;PA7Jl'7 ; t HffifKSr. 95-1 
20 < C©MffiiZT60~90^|fljdntTi33o < 0 tSSgg©^ 

icSsfinbfc. R*5ig^ft?&sici5~30^raS)jS5-a-fc. 
C ©S3Sit7>^fe t> T*^ & , 40. 0 ^7 A © iittJ© w 7;u^ 
51.5y7A©B#RM-441£tt^K8iiinU S 
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[0 0 5 2] mmM2 3] 2 »J v b)KD&fe&'£® 

\z, jg#i§> matt, s«tn>x>if-R^aijn^7> 

ftMmGLfz. 458.3^A0X^U>£, *§HtttffiCD 
l/V/^->y-JKO«n*lRj»C, »90iMB*HtTHDAfc. 
X^U>©»HD*, EJSfi£«0fli£&115~135t;fc|| 

SEOflftKT, 5tC60-90^ra«»Lfco 194. 
6^7 A<D37*#tt*j|,A7;l^ b KSttS, 95-120TC 

©fiatcT6o-9o»ra^^T«)o< *}t&®m<D*\zm 
m^tco K*s-&*tKti5-3o»iiBja»a*fc. £<b 

55.0^7ACD80%*ttRM-441jSSS^S^iC^ftl 
U E**RK:605MHM»Bi*#fc. JME. 1.05*0)50 

ftllfcil/fc. »6nfc»IB©*ftjail499 , C'C»t)fc. 
[0 0 5 3] [»JM2 4] 2Uyh;KZ)SJS16«« 

^*jn*.Ti20-i30t:©fi«*-«n*bfc. *tcp-h 

;i/X>X;l/*>K(3.0^7A)S:120t:Ojaa7?jDA, 5 
#fW*g£Lfco 625.0^7A<DX9 1 l<'>£, 

X^l/>08tfQ*, S«fg'&^CDMSS:115-135 < CfCj| 

SJKBflftfcT, JEfc60~90#mill#L&. *IC, 162. 
2^5A©37X*tt*;PA7;i'7 s fc FJ6*S, 95-120*0 
©fiaiCT60-90»W^»T«>o< 0 t«««<0*fcSS 
iOLfc. Ki6ffl^«ftKfcl5-30»BI8ll«**&. -cd 

55.0y7A<D80X*ttRM-441*«*it'&fcSSlin 
U E««Sfc60#W«8Sli:&. BRIc 1.5jf9 A 

£®SL£o #^n^J3§<D®:fl:^«86.4 , CT*^^o 
[0 0 5 4] BEJM2 5] 2UyhJKDE££*« 

*;i^*RW\ ^o*«rtic440. o^7A©i/y;k>/ - 

JVSrln^T120-130 , Ccoaa*T»L/rCo ^(Cp-h 

;i,x>x;^>ffi(2.o^7A)^i25 , ca)MS-canA, 5 

ftfflM&Ltz. 236.4^7A<D4-*3 1 ;l^? 1 U>£* 

Tirade, 4-***X*U>0Wn+. R^ig'&ft^ 
ffla*125^145t:^ll»L&. 4-*^X^U>££ 

60-90#ra*$ftbfc, 194.64f5A<D37%*tt* 
J!/A7;i/xb FJ§&£* 90-110t:©fl«fcT60-90» 



(10) *f§S¥4-3 3 9 8 44 

£SII15-30#mS3ff!£'&fco :©a«*»tooT* 
55.0y7A<O80%*ttRM-44lS«**^(-iSlDU, 

[0 0 5 5] [^Jg012 6] 2Uyh;UOR>SlE#« 

*^*R*t, 2ia)e»l*3lC220.0if5AOU % /^>'/- 
;k 2.0^7AOp- h)VX>Z)),ft>WtR.Xf3QQ.Qtf7 

i0 T»«**» 94.6^7AC07^77-^^AX^U>^ 
U>t?<Ot60-90»IRI^WTSBllDb&. 7*7 7-** 

ffl«lCT, HJC30»WltJ9bfc. #CfC 105.4^A©3 

*Hfci5-3o»iwi88iaitfc. cvmmmtD-oxfr 

6, 26.5^^AO80%*«RM-441®fS^iS^{Ci$iDL> 
E£*5EIC60#IH«j&3ttfc, jfiftlz, MJELT®3I£ 
BSbft. #^nrc«*SM0«^«116.4 < CT^ofco 
a? [0 0 5 6] ttMN2 7] 2>jyh^C!)KJt;SM 

* * s R tt, j: cosh ft tc488. 1 9 y a ©3, 5- v * 
p-h*x>x**>R(3.o??A)&whu 125100 

fi#T5#|H]ig£l,&. Jfcfc2O8.42^A0X5 L l'> 

*, g««sico3 l 5-^/^7xy-;^»n^^ 

1DUHAT*6, £<DMm~C2 *>\Z6Q~~VQttmUttL 
30 fz. &IZ, lW.Qt/7&(D**;-)]/*to7L* &IC210.8 
if7A037X*tt*^A7;l/7 f b PSRft. 80-llOt: 
O««Te0^9Q»IBtHtjTB»MOtfc»o< 0 
K*JB^ft*3EK:i5-3a»mJiSt»UT««a 
itfep ei<DSS5^^^^)t, 1.5^^AO50%*tt*K 

T*»6»5SUfc. »snfc««B©ftfl:jaitt6o.3x:T* 

[0 0 5 7] [^SfiW2 8] 2 U v P;K&K£g£S8 

4» *;w*r», ^©e»rtfc44o.o^5A©uy^y — 
**1oat, i2o-i30t:^TiD^urcc ^ic, 2.0^^ 
acop- h;px>x;p*>ksjd^t, i2<rccaMfire 

5^KS-&UfCo ^C84.1^7AC0 4-tfXJHfU^> 

ofiK€i20-i30t:icis»b&. £T0>bx;ubu x> 

~90^W{X^b^p 163.0^5AO37%*tt*;l/ 
A7;Uxb H*tt«, 95-120 < CO^gT60-90^rp1H 
5(? MoTK«£*«0+fciJ>o<Dimjtfc. £«S^4fl 
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a*T**»*bfc. i»6nfc»ffi©*flsjisittio5.9t: 

[0 0 5 8] KSW2 9] 2>Jyh*©Ej6«*i 

;u*jdat, i20-i30t:ST?iinS»bfc. 4.0^/7 

5»IBS^Lfc. *fcl66.64f5A©xyi/>ft, ®Wi 

Mfcfc. X^U E«fi*&tt0ffl«&115-1 
35<CK:Jtttl/&. ^TOX^U>*«jDUJ»AT^6, 

fc, 15L0^A<Z)7-feh>€\ 70-90 < C<Z)iiarC90-l 
20»IB*»TKJ»««OitiK»o<DtlD*fc. ElS 
iB^«SE»C180»W«»bTS«a*fc. ftftlC. JE 

[0 0 5 9] [£Jfi«3 0] 2U?h;l'0KJ&IE*fl 

*;v£KW\ e0*#Wk:44O.o^A0UvOI'W- 
;u£jnAT, i20-i30 < c*7?un^tfc. 3.0^7 
ao)p- mpx >»£jn at, 1201c ©a«-c 

5#fWig£Lfco ^C^166.6^^A<7)X5 1 l/>^, 

JnAfco x^i/>co*Jn*> EiS?g'&fetf>i&a£ii5-i 

E>BB^»*::©«tfT*Sfc6(K90»IB«*bfc. * 
fc, 58.1^5Atf>7-feh>£* 7O-9Ot;0)iagT6O-9O 
»BKBoTK«a6#»O+lC«)-3<0tliDA&. 7-fe ^ 
h>0*JPtt, 129.7^^A037%*tt^A7;Uxb 
H*«*90^110t:oiftftT60^90»W*llD"r6(tlC, 

«M4Kfc30»IBJ, WtfSBftattfc. 55. 04^ A 

O80%*«RM-441«§«^B^iC^J!n)L> 3Sfc60$)fl3« 
ttSttttTfrfcofc. ftftC. 1.5f ?A©50X#tt* 

£&£L£o ^^n^«J|g<7)tfc^«92 c CTSofco 
[0 0 6 0] GMM3 1] 2Uyh;KOE*J6*» 

)1>£MZT* 120-13013 STJn&Lfc. 1.5^5 

A<z)p- HUx>x;i^>K£Jdxt, ^otoigt 
iwA&. xfuxosa^ K*fi^«<ojaa*ii5^i 

351CCIH9U&. £T©X?l/>£*iDL»*T#S. 
JE«JB^*ftC©««T*6t60^90»IHfiB*Ufc. * 
229,1^7A<^)50%*tt7-feh7;i/7 ; t:H^^. 8 
0-110 , COjaa-e60'-90»[WfcMoTS***»<0+fc 50 
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TSSft£-£fco u»i, 55.0^ACO80%*&RM-441ig 

n&«fH0)«fl^tt88.3 , C-C*ofeo 

[0 0 6 1] «ll60iJ3 2] 500mL(DE^^§§(O4 I 
\Z, 110#7&<DUV)l'i'S-)l&XMB.6#7J*<D37% 
*ft**A7*?fcH»«*BA, 5.0!$[l88t«E£tf 
fc. IR»«|*.T*>&, »EEU 135ta>arr*ft* 
Sl/fc. #Snfc*IB©«ftjiSl»4103CT*ofc. 

[0 0 6 2] [§HJS0iJ3 3] Hfi(D^rfA3>;^> 



33ft * A SUBCY60 M0.0 

BAF 75 v* 55.0 

S^l.I-^t Ko-2.2.4- 1.0 

H-(i'^«^+i'W)7;M i K 0.2 

l/ % //VVy-A'SIS 3.5 

*-7?VR9'*Ji'H12K) 0.S3 

;ft&|$4*9(&0fc) 4.69 

o. so 



A'J-S**-0 + T, ^>7fi«0143 , C*Tfi'& 

u »aioiDioi/-h6»j«ufc. *2a»Trtt» &3 

118-124 < COja«JCT2D-;KOj|»Sffl^;l.±7?, Br 

»a»b&. ®3g®T«, gO-llOICtCT. 2D-ik 
>HlctBJPU&. 3>/X*>Ktt, KM^ff^^SaiC 

-eo^fi23 , c»«ffi»«BS+-c, -**»»jaab 

fco &n>/t»>>Ha)+^7i($tt«, ^iClc^tt*^ 
>-9*> hlOOU^*/—^ (Monsanto 100 Rheoieter)^ffl 
^T#££*L ASTM D2084-81^}SlCctn«, 
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H->-* + »7(ASTH D-20M) 



8} (tf 



2£ 



$ IS 



MH (in-lbs.) 


52. S 


5B.9 


54. 7 


ML (io-lbs.) 


9.1 


8.8 


8.5 


t 3 2 (iln.) 


3.5 


8.9 


3.8 


t' 90 din.) 


14.2 


16.8 


16. 8 


SISftARCASn D-412) 
















200H*S>*5x(p*i) 


1270 


1292 


1396 


§IB»aft£(pfi> 


83S2 


3564 


8617 




4(2 


476 


468 


fttt»: (100T.SB) 








2009**5;* 5 X(p 8 i) 


1168 


nil 


1121 




1828 


1613 


1715 
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144 


I5T 




-(rubber coverage)) 




7x4x0. 175an7 H -Y (63. SKfis 4. 9g/kg* -» £ ) 








279(89) 


264(89) 


261(85) 


X*~A(24hT8..120lC) 


244(90) 


284(95) 


277(90) 


SA(21B. SSU 95^BH> 


229(90) 


248(90) 


252(90) 










(+»T9 yriSDT. f 90) 










800. 1. Oflz.BT) 






0.2«SlC*ftteG g <MPa) 


31.87 


40.13 


35.82 




38. 60 


45.66 


41.55* 
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mi] 



Z + U v 



RM-4 4 1 



N a 0 II 



a 5 s 



^ p - * - 



[02] 



p- h^x>^^*>a- 
*flna*_ 

NaOH 





* 5 



7 U - a - 



[fttUB] ¥&3^12£20B 
[#««IE1] 

HUBS*] £H 

[Mil] (D^zfA, #*dAXB*Oi« 

(3)7x;-;i<;*5y^a^fi/>a«*3>/w> 
7 * i) >*> i x*a 2 eukz>3 

>/t^> KTT^-MrU- h L£7x/-;]/S£10*;!/ 
[M*3 2] 7xy-JU/#5y*tMBfcL 7x7- 

i icettofidM. 

©+*6a#!an*^*», (2)jna»-r*t*;bA7 



n*>Ftt* ^iT^t)$n^ix«2eji±<D7xy- 

RlXtfR2li> H. OH, NH 2 , 1-12^11^7 
i^Jk 0C0R3Xf4OR3^6ftS**6ttS[bTa 

7jwp**xb7 u o . xijRifttf R2#s 

2©7u-A*fc#*T**&, ftiw>w>Hi 

^*;PA7-fe;k 7irh7;i/xtH> ^Dhr^>7;i/ 

v>tA7JI/ftH, ^>X7;i/rh K> 7^7 7- 

;k 7irh>Ri;^5 i ;i/x^;i/^h>^e>^^»^e)a 
[ftl] 



-303- 



(14) 



4$BB¥4-3 3 9 8 44 




(3) u^/;i/vy-;i/*;i^AT^xt hx^7x/-;h^ 
vou* y -;WA7^ft h;#7^ WJgfcWT * 

t> 7x; b 1/ 7;v-> y -jnoio^xaitf** 

m*m 7] 7x/ -AXB V *S)lis J ->>KZ>25-75 



(3) l/V;V^/-Jl/^A7;Vxt FV £8MB*> 

6 a: * * 9- v >ae# n >/59 > h sirr * ^ 
ns i 2 «±on >/i#> ft7 i^- h 

9 ] W/JVis J -^025-75^;!/% tt7 

l 0] lx^;k>/-;i/*;PA7;i/xt Hy # 
?y ?MWtt* u^;P->y-;Ko*;uA7;i/xt: Ktctt 

T^^it^ 1 : 0.77551 :0.5<B«BTN&SSM«i 



7^U*^*H 15239 ^>X/l^=7, 
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(72)5B9» n/X-h XA. ^V-X 

7^U*-&*H 44094 rjvvf*, 

\l)VX-n- W> 2260 

(72)^W# T-f- 7-F 

7*»J;fr£*H 15668 ^>yM-7, 
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